Introduction
Trivalent molybdates o f 3d-elements were synthe sized for the first tim e by Nassau et al. [1] who reported that not all 3d-elem ents form trivalent molybdates. Else very little [2 -4 ] is known about these compounds. This prom pted us to investigate the magnetic and electrical transport properties of all possible molybdates o f 3d-elements. Some of our studies in this direction have already been published [5 -8 ] . In this paper we report the electrical con ductivity (cr) and the Seebeck coefficient (5 ) of Cr and Ni molybdate. These molybdates are orthorhom bic with unit cell param eters at room tem perature as given in Table 1 [1, 8] .
Material Preparation and Experimental Technique
The starting m aterials for the preparation o f the molybdates were N i20 3 and Cr20 3 from Rare and Research Chemicals, India, and M0 O 3 from Bonds, India, all stated purity of 99.99%. After having been dried at 500 K, the stoichiom etric amounts o f these materials were thoroughly mixed, made into pellets and fired in air for 24 hours in a platinum crucible at 700 K for chrom ium and 600 K for nickel molybdate. The reaction product was again ground, m ade into pellets and fired at 800 K for more than 24 hours. This process was found sufficient for the form ation of a single phase compound. The details of pellet preparation, electrode making and m ea suring techniques were same as those described in [9, 10] .
Results and D iscussion
In the m easurem ent of o and S it is essential to have ohmic contact at the electrodes [11] . We have used platinum foils (thickness ~ 0 .0 2 mm) pressed mechanically on the pellet faces. The ohmic contact was confirmed by the linear current-dc voltage plot obtained. The current at constant tem perature and dc voltage was alm ost independent of time, in dicating that the current in these solids is electronic.
Air pores and grain boundaries, which have a significant effect on the values of o and S, can not be avoided in pellets but they can be significantly reduced by using highly pressed pellets. O ur pellets were made of fine and uniform grain powders at pressures exceeding 8 x l 0 8 N m~2 and sintered in 
The values of ct0 and for the different regions are given in Table 2 . The log o vs T~l plots show a break at a temperature (TB ). The S values could not be measured below 500 K due to the high The values of the slope rj and intercept H for the different regions are also given in Table 2 .
We have tried to explain our data with a simple energy band model. The relevant electron energy bands which may be im portant in these solids are 0 :_ :2 p , M 3+:3d, M 3+:4s and M o6+:4 d in order of increasing energy. The last two bands are empty and the M 3+:3 d band is partially filled. Thus according to band theory these molybdates should be metallic. But they are almost insulators. It can. Hence these 3d electrons either do not take part in the electrical conduction, or if they do so, it is through a low m obility small polaron (localized electrons in a 3d band behave as small polarons).
On the basis of these arguments we can draw a schematic energy band diagram as given in Figure 3 . Looking at the S'vs. T~x variation, particularly the linear parts o f the curve, one can guess about the conduction mechanism. The conduction can be extrinsic or intrinsic. Let it be extrinsic and the charge carriers localized at impurity centers. The two possible conduction mechanisms then will be either hopping of charge carriers from impurity centers to normal lattice sites or conduction via band mechanism by ionization of the impurity centers to conduction or valence band. In the former case (hopping conduction), S values are expected to be high (~0 .5 m V K _1) and independent of tem perature. In the latter case (band conduction), S values are again expected to be high with the S vs. T^1 plot giving the same slope as the log o vs. T~x plot for one type of impurity. The S data do not agree with either of these expectations. This rules out extrinsic conduction in the studied tem perature range. Intrinsic conduction in these solids again can be of hopping or band type. However, the small values of S exclude d band hopping conduction. Thus intrinsic energy band conduction seems to be the mechanism which can explain our data. The four relevant bands for this purpose have been stated above. The choice of the conduction band can be done on the basis of our experimental data. Figure 3 . Both solids are ionic com pounds as indicated by our susceptibility data [5, 7] . Thus polaron form ation in the bands is not ruled out. The polarons are expected to be large with interm ediate coupling, where the mobility will vary with tem perature according to relation H = //0 e x p { -tiw0/k T } ,
where vv0 is the longitudinal optical mode frequency of the solid. Using general expression for ne(=nh)
according to normal band theory one can obtain expressions for a and S [13] . Employing the proce dure as detailed in earlier publications [9, 10, 13] of our group, values of Eg, and //h at different temperatures are obtained as given in Table 3 . Here it has been assumed that m* = m* = me (free electron mass), and that the tem perature variations of m * , m* and pte, are similar. The evaluated values of //e and Hh are quite appropriate for band conduc tion.
